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(54) METHOD OF MANUFACTURING SEMICONDUCTOR WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing semiconductor wafer by which the flatness of the 
polished surface of a wafer can be improved and the polishing 
amount and, in its turn, the whole machining margin of the 
surface of the wafer can be reduced. 

SOLUTION: In the method of manufacturing semiconductor 
wafer, both the front and rear surfaces of the silicon wafer are 
low-damage ground by using a low-damage grinding wheel in the 
final duplex grinding step. Consequently, the front and rear 
surfaces of the wafer become highly flat. Then the rear surface 
of the wafer is finished to a satin surface in a rear-surface light 
wrapping step and lightly etched with an alkaline etchant in the 
next alkaline light etching step. Accordingly, the high flatness of 
the rear surface is maintained even after the etching and the 
polishing amount of the surface in a succeeding polishing 
becomes smaller. Consequently, a highly flat wafer is obtained 
as a product. In addition, since the wafer is manufactured 
through these steps in which not only working damages but also 
machining margins are relatively less, the total machining margin 
of the wafer can also be reduced. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a semiconductor wafer characterized by comprising the following. 
Both head grinding operation that grinds simultaneously to rear surface both sides of a sliced 
semiconductor wafer. 

****** lapping operation which performs wrapping processing to a rear face of a semiconductor wafer 
lightly after both head grinding operation, and makes a rear face of a semiconductor wafer a crepe side. 
An alkali ** dirty process of etching a semiconductor wafer lightly with an alkaline etching reagent after 
****** lapping operation. 

A mirror-polishing process of carrying out mirror polishing of the surface of a semiconductor wafer after 
an alkali ** dirty process. 

[Claim 2]A manufacturing method of the semiconductor wafer according to claim 1 characterized by 
comprising the following. 

1st order both head grinding to which both the above-mentioned head grinding operation performs 
comparatively coarse grinding to rear surface both sides of a semiconductor wafer. 
Finishing both head grinding that grinds a low damage using a grinding stone for low damages. 

[Claim 3]A manufacturing method of the semiconductor wafer according to claim 2 in which 1st order 
both the above-mentioned head grinding is performed using a grinding stone of #300 - #600. 
[Claim 4]A manufacturing method of the semiconductor wafer according to claim 2 or 3 in which 
finishing both the above-mentioned head grinding is performed using a resinoid grinding wheel of #2000 - 
#4000. 

[Claim 5]A manufacturing method of a semiconductor wafer given in any 1 paragraph of claims 1 - 
claims 4 to which the above-mentioned ****** lapping operation is performed using a lap device of 
single wafer processing, and the above-mentioned mirror-polishing process is performed using a polish 
device of single wafer processing. 

[Claim 6]A manufacturing method of a semiconductor wafer given in any 1 paragraph of claims 1 - 
claims 5 to which only a thickness of 2-3 micrometers wraps a rear face of a semiconductor wafer in 
the above-mentioned ****** lapping operation. 

[Claim 7]A manufacturing method of a semiconductor wafer given in any 1 paragraph of claims 1 - 
claims 6 whose above-mentioned alkali ** dirty process is a process of etching 2-3 micrometers of 
semiconductor wafers on one side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of a semiconductor wafer, 
and the manufacturing method of the semiconductor wafer which it is high flatness including both the 
head grinding process in detail, and has few wafer processing machining allowances. 
[0002] 

[Description of the Prior Art]The manufacturing method of the conventional silicon wafer is explained 
with reference to the flow chart of drawing 2. First, in a slice step (S201), a silicon wafer is sliced from 
an ingot. In the following camfering process (S202), chamfering work is performed to the peripheral part 
of this silicon wafer. In the continuing lapping process (S203), lap processing is performed to rear 
surface both sides of the silicon wafer with a lapping machine. In this case, 40 micrometers is wrapped 
on one side and about 80 micrometers is usually wrapped by both sides. 

[0003]And in the following acid etching process (S204), a RAPPUDO wafer is immersed in predetermined 
acidic etchant (for example, mixed acid), and distortion by the lap processing, distortion by a camfering 
process, etc. are removed. Etching quantity etches 20 micrometers on one side, and usually etches 
about 40 micrometers by both sides. Then, the WHT (WaferHeat Treatment) process (S205) which is a 
kind of donor killer heat treatment is given to a silicon wafer. Then, the PCR process of carrying out 
mirror finish of the peripheral part of a silicon wafer is performed (S206). And this silicon wafer is pasted 
up on a grinder using a wax, and mirror polishing is given to a wafer surface (S207). The polishing 
quantity at this time is about 12 micrometers. And it passes through the last finishing washing process 
(S208), after removing the wax adhering to the rear face of the silicon wafer, etc. The above-mentioned 
mirror polishing may be performed by wax loess. 
[0004] 

[Problem(s) to be Solved by the Invention]However, if it was in the manufacturing method of such a 
conventional silicon wafer, as mentioned above, acid etching was performed after wrapping of a silicon 
wafer using mixed acid. While it has the advantage that reactivity of acid etching with a silicon wafer is 
high, and an etch rate is comparatively quick, During etching, it was generated by a lot of air bubbles, 
and the comparatively big wave occurred in the wafer surface under the influence, or comparatively big 
sagging occurred in the wafer peripheral part, and these were reducing display flatness. Therefore, in the 
polishing process, in order to raise this display flatness, if the part of that wave or sagging was not 
ground, the polishing quantity of **** and a wafer surface became large with about 12 micrometers, and 
the time concerning polish was long. And the display flatness by the conventional polish was about 0.4 
micrometer in the difference (SBIR) of the height of a back side reference at the site with site display 
flatness, for example, an area of 25 mm x 25 mm. 

[0005]And the machining allowance at the time of each processing of a silicon wafer was one side, 
respectively, it was 40 micrometers in lap amount, 20 micrometers in the amount of acid etching, and 12 
micrometers in polishing quantity, and the processing machining allowances of all the were comparatively 
as large as about 132 micrometers. Each of lapping devices used by lapping operation and a polishing 
process and polish devices was usually devices of the batch type which processes several Oshi's silicon 
wafer collectively. In this batch type, the silicon wafer of two or more sheets must be built into the 
wafer mounting hole of a carrier plate by a worker s handicraft. As a result, no manufacturing processes 
of this semiconductor wafer were able to be automated in assembly line. 
[0006] 



[Objects of the Invention]This invention can attain high flatness-ization and sets it as that purpose to 
provide the manufacturing method of the semiconductor wafer which can moreover decrease the 
polishing quantity and by extension, all the processing machining allowances of a wafer surface. This 
invention sets it as that purpose to provide the manufacturing method of the semiconductor wafer 
which can automate semiconductor wafer manufacture fully. 
[0007] 

[Means for Solving the Problem]Both head grinding operation with which the invention according to 
claim 1 grinds simultaneously to rear surface both sides of a sliced semiconductor wafer, Wrapping 
processing is lightly performed to a rear face of a semiconductor wafer after both head grinding 
operation, ****** lapping operation which makes a rear face of a semiconductor wafer a crepe side, and 
an alkali ** dirty process of etching a semiconductor wafer lightly with an alkaline etching reagent after 
****** lapping operation, It is a manufacturing method of a Semiconductor wafer provided with a mirror- 
polishing process of carrying out mirror polishing of the surface of a semiconductor wafer, after an alkali 
** dirty process. 

[0008]Both head grinding operation finishes at least finishing both head grinding of a low damage with 
1st order both head grinding, and may comprise both head grinding. It may finish with 1st order both 
head grinding, and secondary grinding may be added between both head grinding. For example, both head 
grinding attachment by NIPPEI TOYAMA CORP. can be used. This device is provided with a grinding 
stone which carried out the metal bond of the abrasive grain of #2000, and performs grinding of not less 
than 80 micrometers. A grinding damage in this head grinding of both may be 2 micrometers or less. If a 
damage is serious, polishing quantity in a next mirror-polishing process will increase. When this polishing 
quantity exceeds 10 micrometers, a semiconductor wafer of high flatness also has comparatively a 
possibility that GBIR of a wafer surface may fall. This is for display flatness to fall in a place with the 
polishing quantity of greater than about 10 micrometers, when the surface grinds a silicon wafer of high 
flatness further. 

[0009]A grinding amount of finishing both head grinding is usually about 20 micrometers by rear surface 
both sides. As both head grinding attachment for finishing used for this finish grinding, reversal type both 
head grinding attachment, double-sided simultaneous grinding attachment, etc. are employable, for 
example. A resinoid grinding wheel which combined a diamond abrasive grain by using a good synthetic 
resin as a binding material as a grinding stone incorporated, for example is employable. However, it is 
better for there not to be a wafer surface easily and to use a grinding stone of the high yarn count 
which can be ground even in a wafer surface which is moreover a non-damage side in this head grinding 
of finishing both. For example, a resinoid grinding wheel of #1000 - #8000 can be used. Since low 
damage grinding is performed before polish, high flatness can be obtained in a wafer surface after this 
grinding. Since polishing quantity can be lessened, a high throughput can be obtained. 
[001 0]A ****** lap here means wrapping on a rear face of a wafer with few lap amounts than the 
conventional lap amount (40 micrometers of one side). However, this lap amount is not limited. Display 
flatness of a crepe side appeared with this ****** lap is not limited, either. 3 micrometers or less of 
working damages here are 1 micrometer or less preferably. As an alkaline etching reagent for alkali ** 
dirty processes, KOH, NaOH, etc. are mentioned, for example. An PCR process for making heat 
treatment processes (WHT process etc.) and a beveled surface for eliminating an oxygen donor mirror- 
plane-ize may be added after this alkali ** dirty process. As a heat treatment condition in a heat 
treatment process, cooking temperature at 600-1 100 ** and 5 to 900 sec of cooking time are 
mentioned, for example. A clean air, oxygen, nitrogen, etc. are employable as a controlled atmosphere. 
As an PCR processing device, a urethane buff of cylindrical shape is rotated, for example, a peripheral 
face of a semiconductor wafer adsorbed and held can be contacted to a retainer board, and what carries 
out mirror surface finish of this peripheral face can be adopted as a buff peripheral face under this 
rotation. 

[001 1]Polishing quantity in a mirror-polishing process is not limited. Usually, it becomes smaller than 24 
micrometers by 12 micrometers of conventional one side, and both sides. As abrasive cloth used, a pad 
etc. which impregnate and stiffened urethane resin are mentioned, for example to a hard urethane foam 
pad and a nonwoven fabric. That a surface and rear surface of a semiconductor wafer here is high 
flatness means being 0.4 micrometer or less in a difference (SBIR) of height of a back side reference at 
a site with site display flatness, for example, an area of 25 mm x 25 mm. 

[0012]The invention according to claim 2 is a manufacturing method of the semiconductor wafer 
according to claim 1 in which both the above-mentioned head grinding operation consists of 1st order 



both head grinding that carries out comparatively coarse grinding to rear surface both sides of a 
semiconductor wafer, and finishing both head grinding that grinds a low damage using a grinding stone 
for low damages. A grinding amount in 1st order both head grinding is usually 60-80 micrometers. As 
both head grinding attachment for 1st order both head grinding, reversal type both head grinding 
attachment etc. can be used, for example. A kind of grinding stone built into both this head grinding 
attachment and its yarn count are not limited. 

[0013]The invention according to claim 3 is a manufacturing method of the semiconductor wafer 
according to claim 2 in which 1st order both the above-mentioned head grinding is performed using a 
grinding stone of #300 - #600. For example, a metal bonded grinding wheel is used. # A working damage 
is too serious at less than 300. If #600 is exceeded, blinding of a grinding stone will arise. 
[0014]The invention according to claim 4 is a manufacturing method of the semiconductor wafer 
according to claim 2 or 3 in which finishing both the above-mentioned head grinding is performed using a 
resinoid grinding wheel of #2000 - #4000. # A working damage is too serious at less than 2000. If #4000 
is exceeded, blinding of a grinding stone will arise. As a grinding stone for finishing both head grinding, a 
resinoid grinding wheel of #1500 by disco incorporated company - #3000 is mentioned, for example. For 
example, a grinding stone of the high yarn count of resinoid #2000 of a product name "IF— 01— 1—4 / 6- 
B-M01" can be used. 

[0015]The above-mentioned ****** lapping operation is a manufacturing method of a semiconductor 
wafer given in any 1 paragraph of claims 1 - claims 4 for which the invention according to claim 5 is 
performed using a lap device of single wafer processing, and the above-mentioned mirror-polishing 
process is performed using a polish device of single wafer processing. It is possible to use a sheet type 
of a single side lapping machine. 

[0016]The invention according to claim 6 is a manufacturing method of a semiconductor wafer given in 
any 1 paragraph of claims 1 - claims 5 to which only a thickness of 2-3 micrometers wraps a rear face 
of a semiconductor wafer in the above-mentioned ****** lapping operation. A **** damage remains in 
less than 2 micrometers. If it exceeds 3 micrometers, display flatness will get worse. 
[0017]An invention of claim 7 is a manufacturing method of a semiconductor wafer given in any 1 
paragraph of claims 1 - claims 6 whose above-mentioned alkali ** dirty process is a process of etching 
2-3 micrometers of semiconductor wafers on one side. A working damage remains in less than 2 
micrometers. If it exceeds 3 micrometers, some inconvenience that a pit becomes large will arise. 
[0018] 

[Function]According to this invention, finishing both final head grinding is performed as grinding of the 
low damage by the grinding stone for low damages among both head grinding operations. Thereby, 
compared with the semiconductor wafer after lap processing of conventional rear surface both sides, a 
wafer surface and rear surface serves as high flatness. Then, a rear face is processed on a crepe side 
by ****** lapping operation, and slight etching is performed using the alkaline etching reagent in which 
etching accuracy high subsequently is acquired. Compared with the conventional acid etching, an 
etching surface is that of a stake at that, and alkali etching is held even after the high display flatness 
state of a semiconductor wafer etching. While the polishing quantity of the wafer surface in the mirror- 
polishing process which is the post process decreases by this, high flatness-ization of a semiconductor 
wafer can be attained. In this way, one by one, since the process [ say / both head grinding, ****** 
wrapping, alkali ** etching, and mirror polishing ] of a working damage being comparatively small and 
decreasing also as for a processing machining allowance is given and the semiconductor wafer was 
manufactured, As compared with the method of giving the process to which a working damage is 
comparatively serious and a processing machining allowance also becomes large of conventional double- 
sided wrapping, acid etching, and mirror polishing, all the processing machining allowances of a 
semiconductor wafer can be decreased. 

[0019]In particular, according to the invention according to claim 5, the ****** lap device of single 
wafer processing or the polish device of single wafer processing into which it processes one 
semiconductor wafer at a time, respectively performs ****** lapping operation and a mirror-polishing 
process. Thereby, with the batch type device which is the conventional general-purpose article, the 
point which needed the handicraft which builds a semiconductor wafer into a carrier plate for a part of 
operation is thoroughly solvable. As a result, full automation of manufacture of a semiconductor wafer is 
attained. 
[0020] 

[Embodiment of the Invention]Hereafter, the example of this invention is described with reference to 



drawings. Drawin g 1 is a flow chart which shows the manufacturing method of the semiconductor wafer 
concerning one example of this invention. If it is in this example as shown in drawin g 1 , a semiconductor 
wafer is produced through each process of a slice, 1st order both head grinding, finishing both head 
grinding, camfering, a ****** lap, alkali ** dirty, WHT (heat treatment), PCR, mirror polishing, and 
finishing washing. Hereafter, each process is explained in detail. 

[0021]The silicon ingot which was able to be pulled up by the CZ process is a slice step (S101), and is 
sliced by the 8-inch silicon wafer about 860 micrometers thick, next, 1 order car head grinding 
attachment which this sliced wafer is 1 order car head grinding operation (S102), and was provided with 
the #600 No. metal bonded grinding wheel — oh, ****** grinding is carried out. The grinding amount at 
this time is about 80 micrometers in all about 40 micrometers and a surface and rear surface on wafer 
one side, reversal type both this head grinding attachment ground for every one side as 1 order car head 
grinding attachment, or both sides — the double-sided simultaneous grinding attachment etc. which are 
ground simultaneously are mentioned. 

[0022]Then, finishing both the head grinding operation is performed (S103). Specifically, both head 
grinding is minutely carried out by finishing both the head grinding attachment that carries a #2000 No. 
resinoid grinding wheel. The grinding amount at this time is about 20 micrometers in all about 10 
micrometers and a surface and rear surface on one side. A working damage is about 1-2 micrometers. 
The double-sided simultaneous grinding attachment etc. which carry out finish grinding to reversal type 
both the head grinding attachment or double-sided coincidence which carries out finish grinding for 
every one side as finishing both head grinding attachment used here are mentioned. 
[0023]Next, a camfering process (S104) is given, namely, the peripheral part of a silicon wafer — the 
grinding stone for metal camfering of #600 — predetermined shape — oh, a ** side is picked. Thereby, 
the peripheral part of a silicon wafer is fabricated by the shape (for example, MOS type chamfered 
shape) which is tinged with a predetermined radius of circle. 

[0024]Wrapping with a silicon wafer light only at the rear face after camfering is performed (S105). This 
process is performed by the one side lap device of single wafer processing which processes one silicon 
wafer at a time. As this one side lap device, the thing possessing the wafer retainer board by which a 
silicon wafer is held, and its lapping machine arranged caudad, etc. are mentioned, for example to a rear 
face. At the time of a ****** lap, force the rear face of the silicon wafer held at the wafer retainer 
board on a lapping machine, and in this state. Supplying the lap liquid which is a mixture of an alumina 
abrasive grain, a dispersing agent, and water to a lapping machine, a lapping machine and/or a wafer 
retainer board are rotated, and a wafer rear face is wrapped mechanically. Thereby, predetermined satin 
finish is performed to a wafer rear face. A lap amount is 2 micrometers and a working damage is 1 
micrometer or less. 

[0025]Then, alkali ** H is performed to the silicon wafer after this ****** lap (S106). Specifically, it is 
carried out with the etching temperature of 80 **, using KOH or a NaOH solution 40% as an alkaline 
etching reagent. The etching quantity at this time is 2 micrometers and 4 micrometers in all of surface 
and rear surfaces on wafer one side. 

[0026]Then, a silicon wafer is washed and it heat-treats to a silicon wafer (S107). (WHT) That is, a 
silicon wafer is thrown into a diffusion furnace and 650 ** is heat-treated for 15 minutes within this 
furnace. Under the present circumstances, the controlled atmosphere in a furnace is nitrogen gas. 
[0027]Next, PCR processing of the peripheral part of the silicon wafer after this WHT heat treatment is 
carried out (S108). A well-known PCR processing device is used at the time of this processing. That is, 
the device to which motor revolving of the urethane buff of cylindrical shape is carried out here is 
adopted. A urethane buff is rotated by a motor and the peripheral face of a silicon wafer is contacted to 
the buff peripheral face under this rotation. Thereby, mirror finish of this wafer peripheral face is carried 
out. 

[0028]Then, the mirror-polishing device of a batch type is used for the surface of this silicon wafer, and 
mirror polishing is given (S109). The polishing quantity at this time is about 5 micrometers. This is small 
compared with conventional 12 micrometers. And a finishing washing process (S1 10) is given. 
Specifically, it is considered as washing of an RCA system. 

[0029]In this way, the manufactured silicon wafer is a high flatness wafer of 0.4 micrometer or less in 
SBIR. and — comparing with the conventional manufacturing method — the amount of surface lapping 
of a silicon wafer — if it lengthens, all the processing machining allowances can be decreased. That is, 
all the processing machining allowances by the manufacturing method of the silicon wafer of this one 
example were 132 micrometers in the conventional manufacturing method to 92 micrometers. Since it 



was made to perform ****** lapping operation and a mirror-polishing process using the ****** lap 
device or mirror-polishing device of single wafer processing, full automation of manufacture of a silicon 
wafer can be attained. 
[0030] 

[Effect of the Invention]In this invention, the conventional processing machining allowance does not give 
a large double-sided lap to the semiconductor wafer after a slice, Finishing both head grinding of both 
the head grinding operation, especially a low damage is given, and the high flatness state of the wafer 
surface and rear surface moreover obtained by this head grinding of finishing both is maintained at the 
****** lapping operation of a post process, and an alkali ** dirty process, and it was made to perform 
mirror polishing of the wafer surface. 

Therefore, high flatness-ization of a semiconductor wafer can be attained and, moreover, the amount of 
surface lapping and by extension, all the processing machining allowances of a semiconductor wafer can 
be decreased. 

[0031]Since the ****** lap device of ****** lapping operation and the mirror-polishing device of the 
mirror-polishing process were especially used as the device of single wafer processing, respectively 
according to the invention according to claim 5, perfect automation of the whole manufacturing process 
of a semiconductor wafer can be attained. 
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1 i: tK co®^ -C fe 5 9 y £ t«S L ^ 
[0 0 2 5]gEv^r, :o|i67y^8(Oi/!J3yi> 
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— ^<D^SP^:PCRiOX-r^ (S 1 0 8) 0 rO^JPX 

^^x^nm^^^u^^^^^—^mm^ 
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